Objectives: The aim of this contribution was to present the e-Learning introduction in the Slovak Medical University (SMU) with a focus on the implementation phase of the two blended courses -Healthcare Quality and Healthcare Professionals' Ethics. Background: The introduction of the e-Learning was realized during the period 2008-2009 in the partnership of SMU and IBM Company, following strictly the project management approach. Methods: The development of the e-module beta-versions was evaluated by the modules' authors using a structured interview. In a consequent pilot testing, the blended courses were evaluated by 23 students of the bachelor program in Rescue health care, and by 61 public health students at the master level program, respectively, using the standardized questionnaires.
An extensive access to information and communication technologies (ICT) at universities, the continuous effort in quality improvement of the learning process as well as a high demand on the capacity of learning have resulted in an increased interest in innovation of the education and e-Learning. This trend is recognized also in Slovakia (Kukurova, 2006 , Bachárová, 2009 , Thurzo et al, 2010 . However, the activities of universities in the developing and incorporation of e-Learning into curricula are still fragmented and anecdotal.
The dominant style of education at the Slovak universities is still predominantly based on the classic face-to-face class lecturing. Following the current trends, the Slovak Medical University (SMU) decided to implement a systematic change and move from the traditional type of education to more interactive one, deriving benefi t from the innovative technologies.
The Faculty of Public Health initiated a pilot e-Learning project, supported from the European Union -European Social Fund. The aim of this contribution was to present the design of the e-Learning modules on the healthcare quality and medical ethics that were included into this pilot project, with a special focus on the key features of the development and implementation phase of these blended courses.
Material and methods

The setting
The Slovak Medical University (SMU) with more then 50 year's history in the preparation of health care professionals operates as a state university. SMU is currently the regular part of higher education framework providing undergraduate, graduate, and postgraduate education in health care subjects and post-secondary specialization studies in medicine. The University is com-posed of four faculties: Faculty of Medicine, Faculty of Nursing and Health Professional Studies, Faculty of Public Health, Faculty of Health in Banská Bystrica and a separate university research center. Although lecturers from three faculties were involved in the comprehensive e-Learning project, this study presents experience with the implementation of the e-Learning modules into public health and nursing programs.
The Project
The introduction of distance education and e-Learning was funded by the European Social Fund within the frame of the project "Distance learning support for students and staff SMU" (JPD NUTS II Bratislava DP 474/06-I/32-2.1) in the partnership of SMU and IBM company staff in the period 2008-2009. The key steps in the project development are described in the Figure 1 .
The agreed project goals were to: 1) Develop strategy, methodology, and sequence of steps towards implementing the e-Learning; 2) Assure availability of resources necessary for starting the development of the e-Learning courses; 3) Verify the effectiveness of the implementation of the e-Learning modules into learning process in a pilot project; and 4) Evaluate the pilot experience and summarize recommendations for future action.
Development of the e-Courses
The software (SW) environment for the development of complete courses including testing was the authoring tool provided by IBM ® (IBM, 2006) , and the development of the e-courses was supported by IBM consultants. A series of workshops was organized for authors/educators of the courses.
The fi rst workshops were focused on the methodology of distance learning where the educational objectives were discussed in details with authors of the anticipated modules. The IBM 4 Tier Learning Model based on the revised Bloom Taxonomy of cognitive objectives for adult learning (Anderson, 2001 ) was recommended to be applied in the development of the e-Learning modules, with the aim to move from the classical didactic way of teaching to more individualized and interactive one. Three distinctive levels were recognized in the formalization of the eLearning processes: 1) Learning from information (defi nitions, their applications, examples, glossary, access to web based resources, etc.), 2) Interactive learning (interactive exercises with a possibility to compare the students' results to the pre-prepared solutions), 3) Collaborative learning in interaction with a tutor (case studies, model situations, preparedness to change, and the feedback to small projects prepared in teams). The achievement of this level was restricted to the combination of the e-Learning and classroom-based teaching.
Then the necessary details of the proposed learning environment-IBM Workplace Collaborative Learning (WCL) technology (IBM Software, 2006) were explained to achieve the effective utilization of the system. The system allowed several interesting possibilities to follow the learning progress of students, such as the beginning and the end of the studying, the total study time spent, the number of attempts, the progress in the course and the tests results (fi nal score). The system enabled also a direct e-mail contact between students and tutors that was essential for an effective governance and immediate reaction in the case of diffi culties. Additional users´ roles defi ned in the learning management system (LMS) such as administrator, manager, human resource manager, course manager that are available next to traditional student and tutor roles, were also presented.
Evaluation
Authors' evaluation
Five groups of authors evaluated the effectiveness of the training using a semi-quantitative interview after the development of the beta-version of modules. The following items were evaluated: effectiveness of training, project management support, use of WCL, planning and scheduling, utilization of e-Learning modalities, potential for increasing the number of students participating at courses, and satisfaction with the IMB consultancy.
Students' evaluation:
The e-Healthcare Quality course was implemented in the group of 61 Public Health students at the master level program (Mgr). Twenty seven full-time and thirty four part-time students were included in the pilot evaluation. The evaluation was performed using the two types of questionnaires. The fi rst questionnaire was focused only on the evaluation of the e-Learning, and was distributed immediately after completing the e-Learning component. The questionnaire covered the following areas: content, form, understandability, scope of e-materials and effort needed for completing the module. The second questionnaire was distributed at the end of course after the exams. This questionnaire was based on the SMU regular evaluation form for education activities extended by the acceptance score for the e-course. The students' response rate was 23 of 27 and 32 of 34, respectively.
The e-Healthcare Professional Ethics course group consisted of 23 full time students of the bachelor degree program in Rescue health care. The questionnaire covered the similar areas as in the HC quality module. The students completed the questionnaires after the completion of the course. The response rate was 21 of 23.
The quantitative data were analyzed using the exploratory analysis approach and nonparametric statistical methods (Kruskal-Walis test) using the XLSTAT statistical program.
Results
Formulation of the SMU distance learning strategy
The formulated strategic goals took into account the current structure of education at SMU as well as the principles of distance learning (SMU 2008 a, b): 1) by the year 2011 the distance learning type of education is introduced at every Faculty of SMU and cover 20 % of the undergraduate programs, 20 % of the postgraduate specialization programs, 30 % of the PhD program and 25 % of the CME; 2) by the end of year 2010 the administration and organization of educational programs is completely supported by the learning management system. The critical success factors were also formulated. The necessity to guarantee the identifi cation of the faculty and top management of SMU with the new vision and strategy was stressed. The need for supportive environment with a strong personal involvement was emphasized. The suffi cient fi nancial support is required, including the multi-sources fi nancing. And fi nally, the cross-sectional interdisciplinary teams have to be built systematically.
The general strategy comprised also the future steps after fi nishing the pilot project. It was recommended to: a) guarantee resources for the future deployment of the e-Learning as a relevant part of educational process; b) update existing study programs and analyze the needs for further development of the adequate e-Learning courses or programs in public; c) develop a plan for additional utilization of the technology used for the pilot project (Learning Management System -LMS), i.e. to use it as a tool for management and administration of learning programs, and not just for the individual courses delivery; (d) improve the communication within the institution and provide information for students and staff through enhanced, broadly utilized SMU Portal deploying LMS.
Unifi ed Design of the e-Courses
A unifi ed format for the e-courses was prepared by the designers and programmers from the project team, together with the authors of individual modules. A special attention was paid to the application of the user friendly GUI (graphical user interface) standards. The agreed design was used to indicate and emphasize the important points and aspects in the displayed text. The integral components of the course design were the course outlines in the form of the logical tree, the vocabulary, the interactive/ cross references, the self tests after each chapter, and the fi nal test.
Content of the e -HC Quality and e-HC Professional Ethic modules
The e-Health Care Quality course was organized to allow its application in different types of educational programs. The equality course comprised the following basic chapters:
Introduction to Quality; Quality in Health Care; Leadership and Team Building; Quality Improvement Tools; Small Project Development Skills; External Quality Assessment. The learning objectives were aimed to achieve the adequate competencies in the health care quality management and are presented in the Table 1 .
Healthcare Professional Ethics course has been prepared at the Faculty of Nursing and Health Professional Studies. The important parts of the professional ethics for health professionals were also prepared to a wider utilization in a variety of bachelor programs provided by the faculty. Three specifi c themes were prepared, which were related to the issues of the end of life, death and dying. The course consisted of the following chapters: Introduction to the Healthcare professional ethics, ethics of death and dying, euthanasia and ethics of organ transplantation. The learning objectives are presented in the 
Evaluation of the pilot implementation
Authors' feedback during the modules development
The results from a structured interview with authors are summarized in the Table 3 . The highest average score is seen in the items Q2 "Support", Q3 "Use of WCL" and Q7 "Future partnership with IBM", where the evaluation was consistent in all authors, the lowest score in the item Q5 for utilization of all modalities of the e-course interactivity with students proposed within workshops for authors.
The evaluation by students
The results of the evaluation using the structured questionnaires showed a high acceptance of the e-Learning modules in both part-time students and full-time students. The difference between these two groups was not statistically signifi cant.
The comments of students on the e-Learning positive aspects and limitations are summarized in Table 4 .
Discussion
The main results of the pilot project could be divided to tangible and intangible. The tangible results included the clearly defi ned strategy in a written form, the six e-Learning modules and their implementation into the SMU curricula, and the results of evaluation. The experience with developing the strategy in an interdisciplinary/ intercultural team, the knowledge about specifi c characteristics of distance learning by both authors of the modules as well as the involved management representatives, and the know-how and skills represented the intangible results.
Strategy development
The creation of an adequate institutional strategy was a crucial step in the quality improvement. The bases for the discussion were the results of the preceding situational analysis that was performed in a close collaboration of the SMU management and IBM representatives, with the involvement of educators.
An important aspect of the strategy preparation was the building of the interdisciplinary team and the cultivation of the close collaboration within these teams. The interdisciplinary interaction had to harmonize the specifi cs of medical and non-medical healthcare professionals, as well as specifi cs of teachers/ tutors, 
Tab. 3. Results for authors' feedback during the modules development.
Positive aspects: Limitations: • Possibility to study at home, in the own environment , anytime, anywhere, where is an access to Internet, • e -Learning secures our time
• Despite of saving time and comfortable regime of the study offered, it is necessary to consider whether the introductory knowledge about particular subject are available for students • Possibility of self education with own pace of learning, accessible study materials on one place presented in a systematic way, in good structured, transparent and coherent form inclusive auto tests after each chapter and fi nal test at the end of module
• Better to alternate e-Learning with face to face education, to guarantee the space for the explanation and receiving immediate feedback from lecturer to selected part of the chapter under the study • Available model situations and examples of implementation of presented subject and recommended tools;
• Direct access to additional information on Web;
• Immediate verifi cation of the level of knowledge obtained in auto tests
• to improve some technicalities of the e-Learning environment /system (fi nal test and, subchapters access) • to explain installation specifi cs (Java)
• graphical design/environment -less load-burden on vision (colors, background, fonts used) • Possibility to study subjects and themes of personal interest in deep, available links to additional information, possibility to return to the topic • I don't like the dependence on the computer. If I would study only through the internet I will have problem with using my time effectively since I have not an access to internet continuously. Printed documents is possible to read everywhere • I would introduce /enlarge implementation of the e-Learning also to other subjects and subsequent years (of the study)
• e-mails from tutor to remind students progress in e-Learning were very disturbing, more time on e-Learning and fi nishing e-Learning fi nal test recommended by students (part time student comment) • Possibility to match my learning to my activities, not activities to my learning managers and IT specialists. The effective interaction of all these professionals was then utilized not only in the management of the project, but also during the special training activities, and development and pilot implementation of e-courses.
A specifi c experience was the teambuilding considering two different organizational cultures: on the one hand the SMU represented a state healthcare educational organization, on the other hand the IBM, which represented a private for-profi t ICT organization. The know-how and experience of both organizations resulted in a detailed plan, enabling an effective "managing of change" in terms of innovation model for service organization (Greenhalgh, 2004) during the project period. The tasks, responsibilities and timing were clearly defi ned, performed, checked and corrected, if necessary. The SMU provided discipline specifi c knowledge related to medicine and healthcare. The IBM managerial skills and previous experience in the fi eld served as an exemplar both for the project management and for the learning and dissemination of these managerial skills within institution and contacted staff. The project management was consistent with the "make-it-happen" approach as opposed to the "let-it-happen" using the terminology of model mentioned above.
In some point, the openness of the communication across the fi rmly anchored organizational structure created a problem in achieving better end-results. The cross-sectional interdisciplinary team cultivation within SMU is therefore substantial for full sustainability of the project.
However, despite clearly defi ned strategic goals and intensive communication of critical success factors, there is a space for further optimization. Not all settled goals were fulfi lled completely. The assurance of fi nancial sustainability and the arrangement of expected multi-sources fi nancing was not achieved during the pilot period.
Also, the LMS system was not introduced and maintained in a full extent; however the current level of technology enabled simple alternatives for continuing the started e-Learning process. The developed modules on CD, together with distance learning experience earned by the staff, remained the integral part of the SMU educational activities.
Modules development
The e-Learning module unifi ed design considered several aspects. The modules were design for several SMU programs: undergraduate, specialization studies and continuous medical education (CME). The identical graphical design enabling better orientation in all modules and highlighting important parts of the text was appreciated both by authors and students. The exposition to eLearning provided not only new professional competencies, but indirectly also improved computer literacy and foreign language skills of involved participants.
The presented e-Healthcare Quality and e-Healthcare Professional Ethics modules were designed and implemented for the undergraduate programs in public health and emergency care, however, modules are also applicable for other target groups, such as students of medicine, public health, nurses, as well as for other health care professionals. Its general content of the introductory e-parts and a great number of links to relevant Internet resources make it suitable for more universal utilization. In this way, the limited access to education materials in Slovak language is partly compensated.
The content of the e-Healthcare Quality course refl ected the actual needs in healthcare management training in Slovakia (Kilíková and Jakušová, 2008, Bruchačova, 2001 ). The personal experience of authors in HC Quality and safety initiatives and management education were also considered (Parkes and Rusnáková, 2006 , Rusnaková, 2006 , Rusnaková, et al. 2004 , Bachárová et al, 2000 . The course was intended in an interactive mode also to reduce the gap between theoretical knowledge and practical designing, implementing and publishing quality improvement (QI) projects in participants' real health care settings. This gap has been repeatedly emphasized by international (Varkey, 2007 , Davidoff, 2005 , Henley, 2002 , Harding, 2001 ) and Slovak professionals (Bacharova et al, 2000 , Lenartova et al, 2007 . So, a special attention was paid to the development of small quality improvement projects by students.
The similar approach was used in the development of the e-Healthcare Professional Ethics module. The content of the emodule was focused on death and dying. The education material was carefully selected and designed with respect to the high sensitivity of the topic and the specifi cs of the target group considering students´ limited personal experience with death and dying. The application of e-Learning in this subject provided time necessary for the individual refl ection of this diffi cult theme. Thus, the combination of the e-Learning and face-to-face teaching was applied.
As a result, both courses combine "classical" and e-Learning components, where e-Learning was used complementary to the class teaching. Students were gaining the sum of necessary knowledge during the e-Learning component. The required transformational leadership, critical appraisal abilities and team work skills were developed during the face-to-face classes organized mainly as a group work. This blended approach to e-Learning supported not only the cultivation of students' generic but also organic competencies (Raelin and Cooledge, 1995) in particular topics. The combination of e-Learning and classical components is recommended as a suitable application in e-Learning for HC environment (US Department of Education, 2009, Sisson et al, 2010) . The students´ acceptance of this blended learning was observed also in our study.
The authors' feedback on modules development
The process of modules development was managed by the IBM that has a long-lasting experience in preparation of e-Learning programs, as well as in their implementation in different educational settings, therefore the period of modules development was effective and motivating for authors. The modules development was a practical example of the PDCA cycle, with careful planning, defi ned action, regular checking of the progress and immediate corrections based on the feedback from authors and ICT specialists.
The comments from authors revealed that the participation in the project resulted also in re-thinking of education methodol-ogy and roles of educators, in fostering the interaction between lecturers, tutors and students, and in searching the optimum tools for students' active involvement and creative thinking support. The authors and tutor also stressed the usefulness of the reporting system offered by e-Learning platform that allowed to follow the students' progress in the learning process.
Implementation and evaluation
The quantitative evaluation of the pilot implementation of the both e-Healthcare Quality and e-Healthcare Professional Ethics modules by students consistently showed a high score. There were no statistically signifi cant differences between the groups under the study (ethics versus quality, part time versus full time students).
In the qualitative evaluation, students stressed the main benefi ts of the e-Learning: the individual timing of study with the own time schedule of learning, the continuous access to the course information, a possibility to return to any course materials, and the opportunity of self testing. These refl ections are in agreement with previously published experience with the e-Learning (U.S. Department of Education 2009, Sisson et al, 2010) , as well as with expected benefi ts of our project.
The limitations mentioned by students were mostly related to ICT. The access to the Internet and compatibility between the individual users HW and SW possibilities and the LMS requirements created at the beginning some diffi culties. However, the problem of compatibility was solved during the fi rst period of the pilot implementation in majority of cases and did not interfere seriously with the progress in learning.
The students' high personal responsibility and self-motivation for learning is an important requirement for the successful e-Learning. This could be a limitation, especially in less mature and less motivated individuals. Moving from "teacher-driving learning" to "student-driving learning" was a substantial cultural change. The fi rst experiences demonstrated that next to the e-Learning component it is still necessary to assure a direct interaction between students and tutors.
The results create a good platform for the continuation and spreading the e-Learning and distance learning at the Slovak Medical University. As was shown in this project, the adequate human, technological and fi nancial resources are possibly mobilized and they were at disposal during the project period. For the sustainability and the future continuation of the general know how, human resources are already prepared and the technology is not more an issue. However, the innovation progress will constantly require the personal commitment of the management, authors and tutors time, its adequate planning and scheduling, and anchoring of the ad hoc created structures for the continuous support. The suffi cient fi nancial resources can be the critical factor anticipating multi-sources fi nancing.
Conclusion
The fi rst experience with the integration of the e-Learning into the curricula of the Slovak Medical University showed the advantage of the systematic approach. In general, the project can be considered as an example a good managerial practice covering necessary details in preparation and management of the education project.
The interdisciplinary collaboration between the e-Learning designers, consultants and faculty teams was a stimulating experience. The faculty benefi ted from the organized and team based approach to the e-Learning modules development and gained also a deeper understanding of distance learning methodology.
The pilot evaluation of the modules demonstrated that the blended learning is recommended as optimal for the education in medical environment as was similarly presented in other studies from medical environment.
It was also shown that the access to ICT and Internet was not recognized as a serious barrier for using the e-Learning by students.
The utilization of LMS in this project was focused mostly on the modules development and supervision of students. The LMS offers a space for broader utilization, and can be extended to the administration of all education activities. However, this step will require the necessary resources and a broader organizational change.
